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TOa invention ta directed to 'hoavy conniructi&n 
flttachmieni Systems, ; ; Jn v : peiirtk3Uiwn't6''A : - fc syaiam- in- 
cqrpor?rting m^r d^ffambleOi^ units and 

yi ^ r /6btet(j»W% ^\^,;0$$i found*- 

porting, crl>xi^ Qr,lat?fco far tho ftotuel she Qiftng 
n^beni ortto whtoh fts oancrato la ^urad-: Xfe 
•shBaihlrtg fr^art^^o^Srt|^ or p^p^ jtef-. 

: ah^ln£-8^ 

ly 1.9 cm) (Ay; having a ^la^ablo papeifjjrW* 
the casting t:|«irtBoS^ !: !i* ! iminlly nijiad W "an under* 
lying suppofftng idst taring 'an Inest nwlirig stripe; 
1 ^ , Ater concrete ( Haa eat, tfie yn^rtylno tor rnwrfc 
tiftfe* and piywcrf ; ;^moy^: ; : • r^u^^ the ' 
;p#TOii be torn down, owing ihe ensreuiv- 
ranrof Jho eltehmam n^te Into trie concrete. 
^mlfeHy, ti^ fB^^tHe plywood pWw- 

rvooti ra^lFng mrfw of fho supporting toilcovvork vriil 

;b8COT^,dqmaflad: ;cwr ; tfime'-;du9:-|p.= .rj?p<*!&d J*" : 
us* and wUI trave. to bo replaced tontfderafcte 
:eg»n3|iitr» in iii^rW:wtfy»aur" are tiwra- 

=:to ; invoi^ up. 

Tho pfMfni mnfhcri <if rTwrnjfarturirta concrete 
fduhdalto^ 

firiac :0f :ihfth4*x*SifSft (obwil I'SZbt" 244. cm) 
toothing 3heoia,- caueod by misGllgnrcortfci, gops 
•and nenetr^no 

away where a smooth fintehod surface la required, 

The us© of hook and loop 9ir<norrta for the 
purpose cf Joining ffcxtele elements Is not raw. The 
^ garment and footgear Industries have for many 
your* rtmplayod a partiniilar hook and loop type 
rstta^wnwi rna^fj^i; commonly referred to by the 
jrwfcr marie VELCRCX for securing the scii&cent 
surfaces ci cloAtnp iriii fcotww. i^^r. (Ws 
material is nrhJtecl both by the pra^eiitty- avsiiablo 
wltflhia, wfiteti tfo ; hdi'e(XC«9d tour-lncfiss {eiwyt.fO 
cm), and by ;tha mi^muni' oiiifjIioHrKi foiite devel- 
oped try (he ptatfJc hook element FurUiermoi* 
pribt usage, eppdaro Id hnva boon CDncontmted on 
the application of iftto: typp Of faoarwr in ernes 
#hsfD ; a .jMfty. .way^llka relative rrwyamiHtt qs/j 
boupod vo attach and detach a pair of ctimpteinei^ 
ton/ hook '.and loop surface as when opening a 
gnrrnfirii* or a €hce fisp or <m Urn InstaJiaftm of 
tfeocrattvo, norvst'Uctura! panels such 03 ehown In 
Wlteon. 6^: Palfini Numter No. 4.744,180 issoad 
Msy 17, 1988 or : njwii dvld^ni suet) s# ehcwn>) 
.Giriiota. Palonl % 4,030,335 i^ed May,23 ( 
:&7a 



infiad /JUfiUHt 8, 18&3 de^crlbesi d ptetar 'board 
haVtritf a ; sairfetco siitidtoifi^ 
of a , iiook : and loop lasKirtng cystom. A flnlshf 
:c «{iw4:or a structural support member hsving the 
ooinpfwnerrtaiy port dt U>a hook and bpp^astentrig 

• ^r;orj^i of it)« ; ^fflilng '^^^"«up|ait; 

jo a^e^^ 

torffil for comotrt. A poiymoflc cheot harvtng loope 

itt f« therein 1r tacten trie sheet to the cement; 

In one aeped, ttie presant Irtveniwi ^ "p^BesT 

oif floor forrp^ 

23 mfl having a rosr $uHaco ernboddod In J>6 first 
$urtat>ft. fhe overlay cmffirtrtp induddd ^ jr^ 
tece aihiJteiitj6|ly -qoyBr^d , In a part of e hook and 
bop f^enlnriaytsrn. 

In a ^fcilar cmbcxJlnw?nt ct thp brining 

ss structuro, rlrst surface wbstanHally planar 
The;rt?a/ suttoct*: ciw h^^sm^ 
em bedding into the matortai. Such etrijclural means 
can be a part pf s hook «nd loop fastening sysiteiTi. 
The rear aurfiraa erf the .^eHay ''a^ir^; : ;<fflit ^ 

It 1*5 poi^bic> 1&:$M^ to ! b& 

supported by< e lomi h^^ 
pftrt;of a hook and loop 'ffaatarilnja bi r ctorn .ttvortffs ; 
deftopheirfe iltpm the ;pf^oy:cowrtnQ.- 

further^ the ' buficltnig . ; i^r^ctura !hc|^ift^o : 
subomnilalry plorwrt^t silrfeco^arid ,a avibstenrtally, 
planar second surfeoe opposing tho first eurtaoes It 
can Include a further overlay covering inclacjf^ a 
fnxii sufaco otb^^ljlaJly coverdti in a part of "jf- : 
Hook and bop fastoninfl - system arid an opposing 
r»ar eurtw* wherein fte rear curfocopc th& owrkry ; 
isernbaddei) In tha seppniJ .wiflacB^ 

m -aiw^i&f aspect; o^'^invwrti&ri Jjr^uu^ * 
bm, for cori^ry'cik3n;'oi building ^TO'ntV caSL^j, 
ejtu of aattabfo t natertal arid rnciud^s wafta. oaOTag^* 
and iioore* Tho system coniprtaba a lomporory 
oesemWy; Iricludl^a plurajfty of rfflW cpriipcn^nta: 
far oooimbly In* toye^r3utelaTTtially« planar fadng 
rolMiDn. In cuoh an; odpact; thorn is a f frat compo- 
•ea nant , ihe^l .m»mbor manufactirKi ; a : flttf 
pki ot a hook and l(wp faclotiin?} ayctem difitan- 
Dally unHorrnly «3herlr>9 -to, arming and auppeitsd 
across at least a flrst $iirte» ^the Aael momlw. 
TlVore is a«»ond odmpcrior^ cnaaiAfac^ 
w a^MOond part of a book and fobp fostenlng ayctom 
(4 OTTip!emente?y ; attacbafcMty to th^ flr^.part jsnd 
wbatenttei|y umfprmfy -rituKto and 
Slipper^ aoros? « least 3 ^.cond surface of t ste» 
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O 3iipporr momber Thera Ea & retioyabla ooyafaig 
ieajreiri In dota^vibiai, substeirtilaJiy rai<^in£ ne- 
ilitfon.' lo'-'lhoi... shGBt^tnimbw.:ttlohiB a Wnl $urtaca. 
VTft%^«>bw^HrtQ 3idy«^^c««/ hate ^fcurlh:$idacs hate 

cdwnngi toyor wjft: concrete when cast thorcon. 

t^ tolrtQ raltfas* moan? to precludo bonding of 

•^io^^'i^n^ei tt r ite-e^rln^^ 

* jfc qfttaj a system/ tho: ffcoi and s^eoml cornpt* 

arid .^chaSiy: arigaga eapli other in an ..K»r^ 

TTi&rs can be * plur&lity .of cormru&llon layers, 

*1^OT'Vfib»f^aii' 0f» p^tf l&rfi^ dt ttta 
-aana^^ 

- Tfre -'ilMvttiri vsocond lurtow .?be 

aubstantlaJly ptew find dmi^j/ IncHirrecl 

¥Ks;-KfeW ! qf»fra0T chay t^ n will sheading 

"•Ofe bi nwal of • Uib com^rem* cen be of 
^6^y uhlfemi :^roaiw^oh-v^; areas itrtiare 

CTha cheat "•^Trw'^lSn^^C;*- ^^FT Jtth cito. * 
sheathing nwnbaf and thera oar baa number qf 

tnemlar having & second part of a hook and tapp 
fishing sir^cn ^ssahfially uritformfy adhedifp 
^Voi^^SiwcJ supports actffc* a third surface 
oppoo% jta-aecond. write. Thera can be? a Ihlrd 
^?ipdri6frt: deluding ; a plurality, 0*: b&arn fromlws/ 
haying a first pBit.of ttefw^and -Stop f^anlr^ 
cyst™ of oomplomantery attechabilty to tha sac* 
pnif ^i^%d^ ^urfeca '^tarrtfatty • udlorWy " 
, -y adifetf hg : across at teaM 
fljfifm iurtew/ 

tho ay&tem can include o plurality of the 
ahaaihfng member* hading mutualfy; Wbsffmitiiiltr 
ebutting sdfgea, each sheathing member tev% a- 
jlT^part oi tf» -hot* end loop joining systwn,. 
'^tetentWiV wriltpimly. supported acmes ** upper 
isurfi^a Tifvo cavarf^ laysr esori indliidKo an ovWtay 
cQWha^Ino a kivrer surfed eubrtcntifllry ocftisteti 
with * sDeond porter, tfw hook awl loop fesfcaning 
oyttom of camptemonlaiY atacrahilily to iho fiiot 
port of the upper d|rt8oe» secured to iho upp«r 
Surface of tho, shying membore and tocalntt k> 
coyer the aJbuttlng a^gre to preclude liquid cch- 
a^frc'm cmtedng ine ctoa of the toirtnig edgos- 
In another fifeact ttia Invention indudbo a 
method ot oahirtruiahfl^a pelting- or floor. Tha 
. meUiod inckid^a a ^p^of.ewcting.a t^wofK 1fe 
formivo* having 1 a ^tteathing marftbor fisv^g a : 
front surface and. hjwinfl a part of a hooH ind korijp 



fsti&ftJng sy^lim pii the front eurfeco ami an dyer- 
lay; oiy^"^ )ati'0faki -adt>. 

ingj^ystew :o^ <^rnrt 

having an opposing rw auifaca* "TTia fn^|yrt»w 

tenlrig ei^Flwriv' TRa ^ i&&&iiir 

W : ;*a «f^r tey^ xovalflg^ tt»i^P > .^ii^^'i 
mataria) and tf>? atop of ^isimntii^ ; 

tiM;'' V; . ..... ...... 

,«? lllr1fl,;A^rtlpa^of tha<;rc^:^ac^^"o^^ 

^jsoant tojhalmir wrtacia. Fi^^;%« : portlon^of> 
.^•^jay/o^tig^ 

:iaWe^ nikarlal Ionn r liavti e&iictLirel meens on ttta 
2C r<^ «u1^ which forinjja: 

twig. Tttb sfructunil nwane can fea part of a fK^k; 
aiid: kj^.;ftete^fig l f^ri) wti^"iMly ^j^ng 

m the niaflibd oan lurbiiaf hduda tho , stop of 
(rratuig 1he rbai *urfaca of tfta avcrtay oovartng 
: prtbt to pouring '.to(mk^tMordat;to* tadlMe 
bonrfiig to r 1?ie matsnBl. 

Tho stitaOiing ir«mbor of tho molhocJ cwi havie 

nrrf curfaoa Tho farmvtoi^ can Include a 8yppc5rt 
'rteiribar' ^b^alp^'bi^ hwlt amJ loop fiitof^ 
Itig systBm flTcompl&m artery uttzichsfciily to the 

4o peitrof the book end loop lastarang syamm on tho 
.Tiret durtap oj ^ jeb^Hrnp * memter 'on : 3; s«9aiSi ^ 
surface, lyftamiri ! u>3 sheathing marfibsr and aip- 
port moiSbdr iere f£Sta?Kd by vxilr r^^ntivo ports 
of tha hook and loop ffi^1r^:airst^ 

to Thus, &ccoid(nQ ic ono cmbocimont a: carpet 
dr olhor door covering hsrvf ng aJtkfe fastening 
elemants; on Itte undorauitaca/.or .^calling p^nab or 
tllea -having appropriatb f^Mf^ipi^^ pnj^ 
upper surface may bo r r»d| lyv rfertachahV ^aacurod 

$c to art appropriate stnjcfcjra Slrnltorty, wall aiitscas 
fpispartrtlo'rip and Ihn Ute can ba* teached to a ctud 
iywm» Aiso^ the eiem 

Inoorjxjrate eifch corrtptemamaTy> iayorad Icsienrrv^ 
alamcmtfl. 

mft In ortoiJtar -miilxxilriierit^« .Bbopitinl. ntorc4;or 
having p ;ftrd ^ijh ? teyar of aara» djri- 
nadi^^nHniWj^^ parte mewned to a 
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VMed with ;a r^tftebtf^^^ 
Gnawer In pfotocllvD rolrJion* Htd protective covor 
Wicbcifng on one toco t\a\vct a.taywkaf: surface 
cpnrKJC^ng rroana second oompooanis cspmp% 
" mer^y.^ to jlte . fiijrt .s»i^ii(^iW^ ; ify* * cqnnqcf Irig 
means, to .ptymil the a&chment and tsrrwal nf> 
' ; ^ifTOot!y» . cc^f r, . mid «^pwiV 1 bf " Ule <0irf&a> 

an wftbttM 

construction, wterein thd profectiv* ewer remrirts 
in p^w djurino tfiB cpnnpleijc»i :of wnstni^ 
^ fepiroieot the surface nonnacUng moons Itera- 

:-'ffefly : jfe; uit^but&'J wtierafn the ■ ^rdfecl^cj' *urS tfer-. 
lying connecting components am utilkad ^ remW- 
sfciy »cune the tov^rig to Ut« eiib-fJoor. 

In QDftsrB). iho fiitre 'fastening eloirwnto of cx)it>- 
;p|^^^ of ^hoWc?ma-: 

toruti, fctrnulaisd. teyier* ; s%ried' £\.t^npj 
'ty; of 
' ■ ' '-ai^ 

aiiaachdr^nl str&nijtiv 

Certain embodiments of tto lmt)rttiob oi« cfe- 
cortoed; vvimoui limiting ih* * IrwonUorY tfierato. rer"er- : 
ones hong mad* to fre eccornpanyirvg drcvcin^. 

Figure » i* a ^tfertil view of a concrete form r 
Wrk system in eccordanca With the prevent 
liwa^Qn, In ( p^^^!^^ro&icm; 
J^nf^ general view of a tmjtfuttl fkior 
system In accordance vrtm the ■pnieent JnWh- 
#0ir 4 " ' " "'" 

F^ref 9 end 4 are gane<al views of structural ? 
elements incorporating component connecting 
means in i^ftisnce with the Inverrtiorv 
F^n> :5 h V'ttcfiyleA' section of a poii^ 
ocillinp ar itwf ■ Ihd^tertnio eh© el^rwht of a 
connecting meant ccnibjnaikir) In instsJtecl r^m- 
y» s tjon ttiorawith. 

■ ' Flgjro 6 Is a view siinatar to Figure 5. the ceiling 
incorporating the- contplofTIO/lffiry elements of 
•t(w r 'oonriactiog : means ownbj rad on, 
Figure 7 Ife a gctftoro! viow in exploded mlsfkih: 
chwfrta tria eiomenUJoTa portion QfVportltJon- 
wail embodying Inn Invention. 
In Uie maXSno .of 1ho prqsart invonOon It "Vrffl be 
approbated that certain Inherent deftefonclea encL 
limitations of pmoont^ ovailatiie hook J*nd loop 
;fasU>rt9h? # «pc& .as the presently limited wjdth of 
fg^i ii^phBi? in tt» VBU^RO product, 'fli^ irie 

prcsoni uppof Emit on 1^ flnBse-dav^'ped joint 
strength can" bo overconrw by. the provJsfdn otviWo 
wWth ehoote of iho nscpoctivn hook and loop olr> 
merits, Iho cftwolopmont erf etomcrrfo of Improved 
qtiei^ctwitlJcs and the. &rSo|jtiqn of lrnproypd mnnu- 
touring pioteeces fcr tbe f^Wcu An «pejct;0f; 
the coiTiponente presented ihe intopralon cf ft 
hook ind' loop festwlnQ «y«tom Wto tho aurtsi^ 



.y £ ^\^ucts; Whaf la de^fibRd te an Incor- 
poratiori if ^iflfe sysfenn difoctJy Into ihe elemsnte 

rnqiJirod in o^ot lo provide 
5 of fiftti^i^errt ^i^n pnao'uots eve to be tronsporlscl 

W'^toifWrawpmblv irvm o biiding- 

In addflton^ the Innran&sn pre^nt^ Injhlft^- 
plcs^^^imn as Eurtspban Patent -Appiic^tlon 

anB hot togtenlno ; - p^pdiieia^^;- : ^Mwai^rlft; 
no-^f designs of corcverrtional btiililiug rr^aLwials. 

fmembly to compriMs a number of sjp^qrlinq 
•i^ struts ; .1 ^;<^j^;t»^s ; ;^ac^ ^icti oare jifd : 
)atei6 1R ;ib wtifch ^fethlnp ^ea<» 18 am *e* 
ours'd; " \. "J"" 

; v y&WM$tyfM overlays ti^e Qcips or Joints 39 

teh^^^kifl^i^^ 

20 tarface* ii 22, 24 bffh^an the jr^paotfye rlglg \ 

c^^ri^nts 14, 18,. 18 ares tcstaninrj elemeritf> 

chorod rtiklion. 
^e; ; Tfe dcrtr^rin^ 4l nfeo KIIIzoj iuto f detuning 

stenfwnbs compriinQ tops ^ anid heoke; 2fi 

€wun>it jblhia^^r^ Ife 

• ffeferr^ ^ jteor 

ooiisfrui^ iB *^ ? ; ut^ttfld/# fabricoied' 
is joieb -33, aach; oompHding a pili of" o^pmnd 

flanges : 3-1 "38- having e web 38 ^uf^ theire- 

b^an; 8i^ Idl^& 32 <m jbe = of^wfed^ ilgrii 

ftJby oucli cjs alumlnumj or tebffcatod ^rnetsJT oi^ 

of vrood and pr/wpod as Indlctm*! 

fror^pheral bssemeht w*Ite:(rtCi ir«we]u 

A siizfioor oarnprisln^ r^sneld 40 yh supported 

A7 arii tocaloti nrea^te^Wrilji^ 

(lis ie^3ettr¥.eVcdro^njSiiS^'^ 

anc$ : fiopkp 23i to hold 0» roepBcHwe oampenenta 

In muloal/ fincKw^d retettofi. A Roxiblo, prctwtrvo 

cover ^ec ^ (MrsrD^ u» a^wr surface c4 Root 

parwl^ +0. being, en^oicJi to cbyor Vfiof'tJ^'praiai 

43* Ir^rfnedfab gaps 'tfjfij^-$"' w 

During tliie erec&ori of a bullc^. V^eM \6O jm0y 
comoriiG a protacOve over-ftooring ibmeot, to 
safegu^ tfio undariylngi inwardly extending liock * 
portion? ^gajrjat cfemngo fr<^ above. Onco fha 
building ereoiod and tha fin^hth^ ^^fodk Com : 
pielod. ihe Hrut^cUv^ fibbU 50 csh b» ns^ovod 
•^'^ x 3 "fodt ^p^'mafe^' ia''.x*!i# on) 
arveets of pryvropd ior 3 noofinfi iyfitem hnvlng a 
conripleniietitary/ lofijpi. le^ar on'IM itfdarjBED IhisraPt 

sa or e oowrinQ oorp^t with a looped urWerfece, as 

Fifiure i if^m ii'gid ' panel, 6?. 

liawing ■£ layet ;of -'Ipop 6tert^,27 eri%w» fataa 
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Zechftical Field 

t^^presen t Inye^L^n^ to buii^iiis s/aml in parti ciil?^ k? : » bu iicfln^panei^ibr 

u« jn^ t - 

5 B^e^lrocfftj An 

There is through for 'dv^^h^'^CQther 1 tyiidl^yifa^ < 

bft rabidly and che^ly coTistrucit^ itere have ^ 
such gildings. However 

: stic^bulldfng^^^ simpfe to Wfisttiict as vwufij :be desirable; 

/for^^pfe of /steel girders, and to toirprafabti^ 
j^(3c ;tfe defiircd ourcr aiid inner, '-Oflffl'^ Htowc ver. luch ^ 

;*?P^^^ ^."a&fe- connected together to provk^c the desired 

' £B£ wll^pfWfeii^ made in ihis way arc not ^^Wejas 

^ll^#5^se ^y d6 ,n^W ii[ieet<ii^::^4^ remems of fi«rit:^ancc r T?ic probjem^pf 
%k?n^flre^iWrii prefabricated panels is arapjicated if they bear subVi^rioi loads 

It n also khtoyn ltd make: build ing oui of concrete cof«a]nin§ a Layer of 

30 t lnsul^ihg macerial. Hoover su^^ lo ir^pon^iiuJ tfohot 

haVc go^ rimui^g prbjferRisv AJso jhe insulaiion does notiarrftere ^tqvui^ 
^ Jjfe payfei lis not ;a composite; strucru re. u 
Disclowf e of the Invefltfon '">=: 
According to the present invemion, there « p;rovid#,^ 
2S bftariqg, buildmj panel havL*g a-pmr of opposed fa&a and '.a; pair of: opposed sides, ihe 
panel comprising a pair of spaced r apart rigid fece sheets, -a. rigid tettfeung rnattriaJ 
MJtdwicried between; and adhering to, the face shesu, coniubctrj^ means, which arc 
preferably intermediate between the opposed sides, cdnnccting the face sheers jogciher 
to resist any relative --mo«e^rb«we&n the face sheets boih in the plane of the panel; and 
out of the plane of the panei.snd wherein the opposed sides each nave a/profiled shape 



for mating with a corresponding!^ the sides 

have means for securing theun tO'Sides ofiK^aceni panels. 

M tit& tetfa; the term "load-bearing panel" means a panel capable of 
#htataiiding£on^ least 5: 

k N/rn and preferably as JeasHO kN/ro: general ly vit tiw 'jk proy iding a panel capable of 
v/jiHs^nding :ia ^mpbssive force tif about ^^'^'I^Kl^ 

Irtremphasizedtottte 
If to say itef^ 

produce a pn^fav^ th^ ih^ 

material and 

body. During a fire, the pans of the panel of tlte present invention also Interact; for 
example; the ifisulAting material Isolates ^.^o^eclSng" ^embfiS fTpgji die High 
t^perapte ; of ;: tht- fire wftik ifie;conBtalng ttf|jB^ 

fire tram ^ying undir the effeci of jlfe- f&e; hereby il^M^N^-ftt^^l^lii bK^ie!:nxrtc»:feM^ 
from the fire and also::maintaining the structural integrity of the panel. . 

1^ lace sheets are cement: particle 

state boards V^gs^irte; -sijitiib'lc hoafds ire available • uripr tfotfliije names: 
SUPALUX*\ MONOLUX". PANiELGRETE*. VIRO€^ and \x h 

advantageous that tfie boards tan take .sad] retain fixings, for example rmiis. screws or 
staples; also die boards are preferably capable of being bonded to other panels or to other 
buildmg elements or it^nis by adhesive: .or- foam ..injection, J n addition to the above- 1 
mentioned mateMls/the;^ The 
face sheets we preferably Uierrnally msubauig aci should nfk he made of readily 
combvstible mfflcriol. The face sheep may be treated with a fire^retordant palm- to 
enhance the fire resistance of the panel, or may have a .fire-retardant added to its 
composition. 

The instating, material may be a rigid organic or Inorganic foam, for example a 
foamed polytire^ material). The 



panel is preferably made by foaming a polyiner 13 iuur between the fkee sheas and th^ 
mater arts used, are sdvajiiageiXisly sucto thai Uie fo^m ailheres direaty to tfilc foard 
naturally bo that no adhesive Is required between the foarn and ihc,|acc sheets (as is the 

"tj&e 9 jT tri^vi ^ psux 1 cle ; ah d the pbiyunkhane). 1n{|^flnfijp^^ natural bond 

* tfeWsnr'the iwJatt^ material; and the face /$£gs.'ji^ 

sheets nny be joined e;g:,by adhesive or mech ani ca i ly for example using 0 Velcro-iype 
fojjKning arrangement 

Theconri^ md -lin^irtsfenc mnd-it- U most 

£refe^ f7^tferlalx> e;;g ,sje$ 

pl^]c$; iinp>egm«ed board .<rr laminated drnfe may be used; The> cbnriecior must 
provide rigid ro^ 

face sheeu both within the plane of the panel and out orxhe plane of s the panel; The 
contactor means is pretax 

panel. More particularly > the {^briesririg means may fee ; % stud of ah gi i\ X" or *Z" 
siiapfcd-sectioa it may be solid, hollow,, or of bo* or honeycomb coraruimon. It need 
not be-straight and, when viewed face^Ufi, may be of ■Z'/G", undulating, castellated 
or rig* tag shape. Thcxonriccting means playv an important fura mnmtaintng the 
sU-ea^tii of she panel in tfee case of fire. U no: only prevents toe face-sheer dctarriinating 
frorn |he InsuJating materia? and but also cqniie£t* the two face sheets and sn inaifitains 
the itnciuraj - integrity ti» ^B»cil" v wBchi ■ ih us* -raj^hut; ^ra^^ije^suiictiiie. ;and- 
composite properties. Each panel may ^ 0c 
number of members in each pane! depending on the sitt and the shape of the members, 
and ;ihe size of the -panel, When U>e cdnnecting meaiis ii w the f^iin^T^a^i^ctere:- 
^uld .generally be one, two or itace sudi members, TWe cohniecting TOmbers may 
iiidude openings either in the members themselves (by providing holes in the members) 
or, bitten the members and the fe.ee sheets (for example by making the sides of the 
members abutting the face sheets as a castellated configuration) to assist the even 
distribution of foam 10 die panel. 

The connecting means, may themselves provide secondary Inadrbeiring capacity; 
i.e. whav ihe load-bearing capacity of a composite panel as a whole is somehow 
impaired, eg; through fire.. When this is the case; die connecting means can extend 
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i 

Floor covering , consisting of hard floor panels and 
aothod f or manufacturing stick ;f iopr panels . 



5 TUls invention ^relates to a floor covering; consisting of 
tiara, floor panels, as vim^xi >sj ltd 1 7a P?t£^ Sor 
i^ufacturing aiich^loor panels. 

ia ; first inatanae, the iivleii^i^- &s i in tainted >for ie&r,, 
10 called laminated floors f but v ganer^ly> it can ifllio. *JS£ 
applied for other kinds of floor covering, conaiating i ctff 
hard floor panels , such act veneer parquet, prefabricated 
parquet, or otper floor panels which, can be conparod to 
laninated floor. 

15 

it is khoan that each llMt- can ba aj^led ;i»: 

various ways. 

According to a first .possibility/ the, floor panels are 
20 attaohed at the raderlying floor , either by g^ingi orlby 
hailing them, on., this, technique has as a ol^dva?rt^ge 
that it is rather congplicnted and that subseo^ent: changes 
can only be wade by breaking out the fioor panels* 

25 According to a second possibility, the floor panels are 
installed loosely onto the underground, whereby the floor 
panels mutually natch into each other by means of a 
tongue and groove coupling > whereby meetly they are glued 
together in the tongue and groove, too. The floor 

30 obtained in this manner, also called a floating parquet 
flooring, has aa an advantage that it is easy to install 
arid that the complete floor surface can move which often 
is convenient io order to receive possible expansion end 
shrinkage phenomena, 

35 

a disadvantage with a floor covering of the above* 



Wtt/47334 



? 

TBfiritionied type, above all>: if the floor gtoeis are 
installed loosely onto the underground, consist* In that, 
during the e^aton oif the -f lipr m& -itife r^^fi^ij^nt- 
shrinkage, the Moor .fcehelB.'. themselves ' *&h\ drift; apart;. 
5 as a regylt of vbich undesired joints can bo formed, for 
axae&le, if the glue connection breaks. 

In. order to reeedy this disadvantage, techniques have 
already bean" thought of whereby connection Blewaqts made 
Ip of inetal are provided Jtefcween the £togle ljt<^'>i^e^'7to 
order to ksep thaw together. Such connection eleiBenta, 
however, ore rather expensive to ^i^ugaci^l^vi^a and, 
furthermore; their provision or the i^tallAtipn thsattat 
i© a time-consujftiitg occupation.: 

Examples ofi ermbodlmants which apply such metal connection 
eier&enta are d«ecritoed> aeong other**, in the documents WD 
34/26999 and W 93/1328^ 

30 Jtartheinnore, couplings a'ipa knovn which ailpW to snap 
floor parts into each other, eVo.- fro* the documents 110 
34/1628, MO 96/37719 and; W. 96/277*1. The anapping- 
tog ether effect obtained with these f ores of eabodlaent, 
however, does hot guarantee a loo -percent optimro 

2S counteraction against , the development of gaps between, the 
floor panalis, agora partJicuIarly, bacaaae In fact ; veil- 
defined plays have to be provided to order to be sure 
that the snapping-together is possible. 

30 Proa Gfi 424^n57> a coupling for parquetry partft ie Known 
which, in consitferatioo of the nature of the coupling, 
only is appropriate for aaseivo yoodan parquetry* 

Pirrthernore, there are also couplings for panels Known 
35 fcroa the docuaents CB 2.117,813, CB 2.256.023 and DE 
3 •544.845. These couplings f however, are net appropriate 



tor cpnnecttog =^Xbor; ^.n»ls> 

The invention alas at an improved floor covering of the 
aforementioned type, the floor panels of which can be 
5 coupled to aach other in an optimra manner and/or the 
ilpjb* panels ; ef- ^chi G^hfe ^ii^^ctairia! iW* saoofcfr 
'iuM^,'. aidfr ■^ire£y j^f&aWjf 'o»4 <or -core' : of- -the. 
aforementioned disadvantage* are excluded, 

10 ;i *ke inve^ioii -^j^^a^.Mtif flow:, covarip^; 

the advantage that no Jtf etaKe* during installing, such as 
geps and ouch, pan be created. 

inirttteriiore, the inwntdop also alias at a floor covering 
is fltwpeiy * th*; s^seigufnt -i^X^m^ cf gaps; |» ; wciiSted or 
at leftist oowt^raoted IA :p/ < i?|^u4 , Sfctai^ Wer&w ais>o 
the poeaibility of the penetration of dirt and iaiaiidity 
i a ftljnd^i ia^ \ 

20 To thia ala, the Invention relates to a floor covering, 
cansieting of bard iioor panels tfhich, at least at the 
edges of tv6 opposite sidea, are provided With coupling 
perta, cooperating Which each other, < substantially in the 
f pen of a tons^'/aniS & grwy$, ■ '^r*<frfizit6& in that the 

25 coupling parte are provided vith integrated aechanlcal 
locking woano which prevent the dfeLf apart of two 
coupled floor panels Into a direction pexp&ndicalax to 
the related edges and parallel to the underside of the 
coupled floor panels, Sweby, thgse coupling pafta are 

30- optuaaU&ed in ittdh a nanner that *tbay allow that any 
for* of play is counteracted and preferably is excluded. 

By integrated nachanicai locking tteahs is understood that 
thsae form a fixed part of the floor panela, either by 
35 being connected in a f i*ed xaannor to the f loor panels i or 
by being formed in one piece hSrewith. 



